F
or several years, we have been observing that fewer girls than boys participate in our various high school outreach programs and wondered if high school was in fact too late to draw more girls into courses that would lead them to an engineering career. In 2014, with funding from the National Science Foundation, the Peggy and Jack Baskin Foundation, and General Electric, an outreach summer program, called UC Berkeley: Girls in Engineering (GiE), was launched for girls in middle school. The goals were simple: to bring together middle school girls from the local community of Berkeley, California, especially those in underserved areas, to engage in hands-on learning in engineering and to broaden their interest in engineering through engaging projects; exposure to college and career pathways; and opportunities to meet engineering students, faculty, and researchers.
In June and July 2014, 60 girls from local middle schools in Berkeley, Oakland, and San Ramon were invited, over two weeks, to the University of California (UC), Berkeley, campus to learn about a range of topics in engineering. The girls participated in modules with many hands-on activities in biomechanics, robotics, programming, materials, and big data. They also had modules on learning style, presentations, and elevator pitches. At the end of the program, the girls presented their team projects. They had field trips to Pixar and the Lawrence Hall of Science (LHS). All of the teachers, students, staff, and the engineers at LHS and Pixar that stood up in front of the girls were women.
The program was free, and food and transportation were provided to all students. The girls who participated in the program are also now participating in a longitudinal study run by LHS to track the choices that they make in high school math and science courses.
You can see a short video of the program at http://engineering.berkeley. edu/2014/08/berkeley-engineeringlaunches-girls-engineering-summercamp. We achieved both of our goals in 2014 and are implementing the program for 2015. The ultimate goal, of course, is to achieve gender equity in science, technology, engineering, and mathematics (STEM) fields.
PROGRAM LOGISTICS STRuCTuRE
The pilot GiE program was offered during the last week of June and the second week of July 2014. The program was offered free of charge, and application materials available in both Spanish and English to maximize the participant pool from a broad socioeconomic background. Complimentary bus service was offered to and from campus at two locations, one in Oakland and one in Berkeley, or the students could be shuttled to campus by parents or guardians. Breakfast, lunch, and snacks were provided.
Once on campus, the girls were placed in carefully designed teams of five for the week. Selection was by age (in any team, the maximum allowable age difference among the girls was 15 months) and school attended (no more than two participants from the same school on a team). This was done to ensure an age-optimized learning environment and to encourage cross-school relationships. To showcase the campus and higher education, in addition to workshops and labs, the girls were able to visit different iconic locations to get a feel for college life and the energy that Drawing Girls into Engineering, 30 at a Time Digital Object Identifier 10.1109 /MCS.2015 .2449680 Date of publication: 16 September 2015 Dr. Grace o'connell shares her expertise on designing solutions for broken bones and treating infirm or aging bodies with middleschool girls during the Introduction to Mechanical engineering module.
Participants enjoy learning about how engineering benefits medicine during a module about studying and creating laboratorygrown tissues to improve treatment for many conditions and diseases. 
Engineering Leadership: Communication and Team Skills
To excel in engineering, excellent communication skills are needed in tandem with technical skills. The first part of each day is dedicated to learning about leadership and team communication. In these modules, students learn more about who they are as individuals, how to maximize their particular learning style, and strategies for working effectively in groups with diverse modes of learning. Building on what they learn in the beginning of the program, they are taught skills to communicate effectively in a group setting. Their experience culminates in an audience-focused team presentation.
Design Innovation: Hands-On Learning
Experiential education and team projects are at the heart of Berkeley Engineering. Working in groups on design projects teaches students to communicate effectively, to work together to solve problems, and to successfully negotiate differences. Each project in the design innovation portion of the schedule combines several analytical skills to successfully create a working prototype. This method reinforces the group communication lessons from earlier in the day, while allowing the girls to explore the similarities and differences between disciplines by providing an overview of different types of engineering paths of study.
Tours and Lab Experiences: Learning in Context
The tours and lab experiences are the capstone of our sequenced modules for each day, culminating with the graduation ceremony at the end of the week. This portion of the schedule allows us to tie all of the morning lessons together.
In addition to the daily curriculum, a project-design component is woven throughout the week. The participants work each morning in small groups to use their developing engineering knowledge and critical-thinking skills to solve a real-world problem of their choosing. During the last day of the program, they present posters outlining their solutions using elevator-pitch skills learned earlier in the week to an audience consisting of their families and Berkeley faculty and staff.
PRELIMINARY RESuLTS Of PROGRAM EffICACY
According to our preliminary feedback, the UC Berkeley: GiE program made a significant impact in the participants' lives. See "Survey Data" for the raw data from the surveys given at the end of week to parents/guardians and participants. Of particular note is the girls' change in interest in engineering before and after the program for the participants. Before the camp, they rated their interest in knowing about engineering as an average of 3.4 on a five-point scale with 1 being "no interest" and 5 being "high interest." After the program, the girls reported an average of 4.4 interest level in pursuing a career in engineering on the same five-point scale. Even without the free transportation and meals we'd find a way to make it work. More important was the fact is was all-girls, which is quite safe and inspiring! I went to an all-girls high school and it's a chance to be the the leaders, the center of attention and speak in a less self-conscious setting you can't have with boys in the room. 
CuRRENT PLANS
The UC Berkeley: GiE program will continue and has garnered significant interest from other potential sponsors and partners. Of note is a new partnership with Twitter. For the summer of 2015, the two cohorts will do day-long field trips to Twitter headquarters for our Introduction to Computer Science day to learn how to do simplified computer code as well as to meet and visit with successful women engineers in industry. We also have new generous financial support from the SanDisk Foundation to supplement the budget, enabling us to further grow the programming as we move ahead. Looking forward to the summer of 2016 and beyond, we would like to extend the reach of the program to include participants from other locations around the San Francisco Bay area.
